The use of compressed air for pumping water by Smith, George Russell
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K^.l^ncy r;j ...lit (.l:ljrj\;rtint d.i,
Plat -) Ir cyl?.n'i.e?" OrirrlF; ,

r/ar-'i or corfipi '? ^ Ir has b:;t?n kn'. ' he Rixteenth (irintury,
but t.h.^ oT'acticil apT'l-'i-<^'^'*''^<^M ^'lade It v.
necho<if> iiuve -vian eriplcyfjci. In :n.xte.v and aJ.' littod
alternately'', tc m c]-:i;nh«i', v.-jiioh in pT'Cviclad Vfi.th «u.itablo valvaa
' " +h.^ v;ator and air bii^);-)"Z ,
iC'ivn afi tj]<^ ai.splao>jjioiit n^Titi^M. The r^encr.d vifji '•n.Riisrst.'j
in fn3.T>r>i v^np t] air, und -;r iJi-er - iio lovr-ir '-^n.-; of a valvo-
ler r
...V'^nber 41. h. .188(5 p.tat .: air nyRt-^n of t-.-rI evntiii
r...r. vnc^- o>,,-' i>' '^|-:'t:-5;^nth CehtV'^' ; . • .
7vMn 3Uti5oh.dr inijjnt^jur^" of ,Hcv<3ni)er X<U/i. 13 -$5 i>:5:?1ock
Ray3 t?:at f;iif5 R3/-ftt: wator c^lfjvat ^ -!«oribed In 1*?97
'yiriroi^. tatio di'aina£:-j apparatus, by n->ani=; ai v/iiic.";.i Vvanar oaji bg
raif5=!i, <?r^r>^eral olln withcut oucket?^ c.^' rmjipp".
part cf xii5 i(mgiji, xr i.ad t .cv/iiit
C"iprer i.t" trircuf-:. ; intr. the ;i.n,i?-
Cf t V I. ^ •
, .
'' ] '
•'!ir, :j vxiiinr .laan an:,: (i^r .iuAoa-;.*. iti^ i^p»:3c;.L.ti.c i,rd7.U:' ^>«r
that th i nir^tu:- ,:vi air i?raf? driven hl.s^h a'oovfi -the vjator





v;c4-- • ,,i'ai:tc3.-i ' i.ir> or- .mi.f. ;^9th. .18 . vh.- noti
cri t-.Tiplcy^icl f npr-iRniric will "^kj pk. ^ 1 1'Scribed.
(••r
tc ii-' c- ncnrtuci th'-i Jiol^hi
.1
V"+'--', • •'y*ir"i r f,r r.'? |v-- • •(•,-<:}>,• f;f f- • - ?• v.
'iivj ~ 'J'lV .VC li .i-.vVUi'Oii I/jViJil -ill—
; -
i.n thfd r ' intc th"^ via—
tf^v 'it th ) lo'^fv' .;f' f^at-' i.v'-
'-i oaiio.3d f.iov; " .a point
or flinoharge r^uhfstant.lally
! ^T- f t -i ofO ,1^'' tho J^r>.Ti'' i IT' '^"'it i w thn''' of . 't't •? i ^-'Tin r^p'-''--;
ai)i.u« cu'.:: -a. ID :>.L, v) aa^. ;aii.. j indai^sjvlJJitly
,
hy Prcj; , j'j'u-ic (>,
Farrif5, cf tlie W1r!£cur-1 oohoo-.i cf Miner v-) pl.^r?^
~!luff, p-c:r. 1.:^ ui.ij . ^ i-)j.vi;r^a
-r piirip-




-"I'l- ^'''1-' •'-^>--i' -iia I'iai.Lii^. Oil tiio nana aotLo:a ut a d.opth

1 }icl-> .1 cut i>xi)t=i MiiH r3C7'w;!);i into tiic
•
. at T-irht v.- Into tni'^ ^Tiall pi.' c air m\n forcsd
»-*f.:.-i . •»" •)-" -
.'Tinoo ' " ,-- .-r' r,- •'
'Uyi::^; tiiij air tc the 'livers^' iK^li'i .'.n ahunuajio ^ ; was
obtai: , of the Tarp>? piv,.f?, Vv'hic}i waR BF?tlrato(T "i^v
j.'r. Ua-'T-'^' ' :^ain about r<.ri: . . a -
ent wan aju'-*--'-^*"*- j'^^r . and was j'iri't T'^fur^en. by tlie
Patent Office c • iiat M:-.'. application had
biicn firrit iv-v- - ^-ct t}ie firr' .....lOh ?;ar: baned upon th.i'
j'rL • iiatr^nt, already rerf:}rrod to and also the pat ent of Cap-
tain Jar . . !{!ads nunb.'^r 105,056, Jvily 5th. 1B?0 fr '-r^.vlic
i:jt J^ar-"! -.I-'- fnith and Cliff rr-''*-'---" : ,jtone
nuriber ^^J^U,'^:. ' '-.wo being for iLy(i,ra\iiic oxcavatcrf.
.
/ rinilar invention vr-iH riado by J)--, .sionenn,- pi^e abntracit in
tho
-"..'r^ Tn-r tution of Oivi". }^n£:in^iorn , yoiiirif^ 8.1,
pat'o 4C0, 18811 t.u.«-iii fron "j Poiytechninche Jouri. il" vcluns
2rA]
^
parrj (;oal niiaft, boiji^: sunl: near Borlin, 50 netnrn
.riocai^d. it v.;.: tittoraptoJL at i'xv.Mj.zo roj.ivjuo t.v.j praoi^ura on
t]i(3 nhaft by mal'.inc":" nuin-^roiin A'oyo.iinian v/ells in ^niiTOiinvling
sand T.*-»'' t r)
,
bv • • 'm^'--? ''^'••n>v tr. *b c- 'ioT 7^ r i 7 . ? r 1 1 r' rf, ' "»'i--;r->">;i t
th'3 VLSO of any -^ffootiV'-j -/ariviiit PCv;or. At taia t.u'-Uj i.ho .'.d-ja
cania to Er, Sionons , of iriitat inr the action of gao springs, r^y-
fu-)T'r
, ,".n I 'j'^trol'v;-!: r--^^. : • , , "{i.,-^ 'ila ' "•'i'*: '••
conproMr;9d --i
-.r U. ta-i butto.r. of tiiO rm;jtion pi^^ tjii^r<j aliov/
it to esoap'3 through tho mass of water, where b^' itp expansive
aoti07i.a lifti.r"- fCT-c ) ^voiji.i b'-^ - :y^\:i \^^r'^^v-.
[ u lt/. natural f)i^i;f^:^ur>V rar; c>d.iiii.id. Tho oxy.)viri»^nu wao nad^

uith an Aby.-^o in ian tube 'lat ha*' bf^-r. fc- r.cno tirie j.Ji ufso,
"'"r't, or T-.T »>,- 7 > • f . _
- t
''^•i' loin' :!tnrn :i.n a.lanot (;.r , terrj.nat
in a copper vind-V- ith i,; 11 he 3
i current
intc'th'} rater In th- L tubi an' I rc:




. V'-^lo < \: +'v? ••-•i1;---t- - ^ f c r, hi£;i.
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- : o i;pc ^ nv.'\r ai-"* f-"5n'onii^i ner
unit of
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''.In 'if-i f'*.\'^ lrp\-.r>f! ?
. 'I 'J i:>" .
li,r-)T»-r oi>y> nU'^l'T'OUnclPiri b"" C'na?l; Mr:i';,i: - 1T
I
-.i, i-j v;j;ur£;fts of the It/;.; ...: rin.t of
delivery ; ?,i.M i.j.U- a c.i.i.vM;' >.-o.'ti:'; i
i'; email er t ?^ Xovjo:^* r-rc' ive th'" vfitor, anr? valve-
-^d a.ir at one >m<i^ and ri.tli the wat
^"^ell a:i : tnnk :. ) '
.












i^ir 'Ui inlf-it ait.lotn for '
I.
tuR V July 1-39?,

L; :
• • ^ral (111 j r,i'!;rt pciii'.f--
;h«^'"eby ai'- n'^^^ at clii ferent
on Apr 11 l.Tith, :'cr a rnirrr . er 1 c iir cf
tj-t- ; "A r^T!n^-)^ o v.




respect iv oly , ci ccnprer,f,c?.',
;:Op.pT'onrc!r, a5: /.ioall^^ op'iratinf. Raid Bv;itoh
thr-cirr^'i-i r-i-^i,.- ^^f,r^^r.^r{ j ri oon iunction vrtth .-i
partial '.'ativ; .. ..i.; .^jit.ak''^ pipe cf tni coripi'^r;noi% nai'l
'jr/; ompriniii;': a t-,;.':. )int(v 'alvo ar-
rant"') i. ":"> a^lnit fv* •j,^ aiT* to ^ .llov; thfj cp-
posii.^ .ntal':«5 pipt^ r^-.. -. v. , . laicl
valvvT bt^iri£ ciynraXmi by a rod connac
pi.^to'i -'^'O'.l ari'cl at '•-iv^ otb^'" to a crank or valvfj-Bt'-)n, arran^':?^'! tc
actuate the -...+ ,^1,-.,, ,1 -Ttv/ j ;
vertical u.i'ierj abov* i aii'.*. oonn..;ctwa Mitirt^tc by a
linlv v;hic}i in itr; ovtrcri') porjiticn- ir? inctlinj-).'! r-ic that naicl v;oight
rnj;:t, ' , . . • i-, • - inrler

i.-ioO 7, 'vliiv^i If . ijt £^ive 'Hal •
o =?T»7 .1 fit
dlff<;r---rt
.
ncurL ! (i.irf?ot->\ir-i.)"''>-;nnurt'j pi; ; thri linuir!. l i







tial vaoiiiu: ; j.nlot
t.a ^ 'T=i'^ tar." f.''^" ••''.a]- .l«Yfil, cr b'^.'
' c r. the T nlfjt
to tjit> f.f.r.y Oj' a f.lcat in on;} of the tan>:B or a :ief;ha7i.l^"n
Ini uj' . '^iio pu; ' per* .iLuo-^r .i.on« <iurt
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tji,-it if ('..M fff^ h-*' tV.e tr
Oil Aupilft SOtli. IRO; 11 t;;-;




• .-MiCJ.ftu at ;-i If ( i.i.y'i f:
(i ita filling cf t}-:'' cl'ir>h»T.
^r.i N i ' : : jj"r::'Cv, •>;t>, Bj*c.»
.uii '.l Ion an-'i
tji'^ v";tftT' thri. na^'-i plate if? an exter-r.f:! vlev.'
?iUton?itxc alT* valvr-j nay ht» placed iur?t. a*-




citiin mrls by th , :;o
?7air!^.i. anc^ pT'ovi(.it=3ri at t; il^t ancL air-c-atlet,







tempt . > ^ . a^f V
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Fn'zell Method ofRir Compressing bi/ Means
a \/ertioal Column o} liVat&r.
Plate 10.

ccmpre. '\}: at tho dan nt, Lt . Anthony;; j-'^alls
\de t. ^ - • rer'e 6 foot by 4 f ;=)'9t
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'Lr:. ;ok 'hiring tlio £:oner
vard nc-'OM-j:;
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.lirv, a: ill " ' . ' ' irc '
'.0 r/ecoiver tc the .lift nar a'-.-cut 1P>0 fetit. An tho

a l:ift •; '^''9,7'^ f'^et l.cn'~ .^•n/i ^-in^^r,
(5) v;lt'. a .Tin l.avir.^ r.,
-.ano lemcth
and 3.^'^ ^ on - ^- -•.
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on, and
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the ncT'nal air f?uppl3' t]ie fiCmcn nC7zle furnished r cent
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^:cr:^ r.'at -):-.
After tho (icmpl^jtit experin -jr
'
ons true ted
Trith a i.if;c;harrf^ pipe 3„ 1 inches in dianeter, a ' £ence cf




The }?ffee'. iian^'-iMg the volume cf Air,
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FoIlov;inf; tho labo '•atcj.y expt-jyirwiitn
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Civ on i.'i Tabla o.
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-^-o^^ ^ Re- il.JI.P.
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'^oto.- m the Glogau plan^. t.ne ^-atio of Rubni:;r£,.;nc.i to lift ran"
.
: 1, in tik; othar i'lie afficiaiicy 1- tha patio hetw^itsn
tha v/ovK lona in tha air oylind:;!' of the v-.:'-.rnT'asr->(.T' :tr. ^a"' .'^>—

tliat ih(i amcur. ir noadocl tc raif=ir) oao;-; e:a.l.lc]- or vcater nnd
ti l:' ' :•• •••VT^- V
.--re :ii :) ^crTCT-^.l '.-
.
it r;.v M-^refcre as-
^'i'^
..i..*rt«:^ ''-j^V'jid ji.-3 ,i:i<i r>o
f'3ot, Vi 3 '-^luno or r- •
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'''' ana 7A. The dirrcjrene^^ In f^rri-
depthn cf f^uT^n-^ : • "
...cuL .-t,
-u-rl because t-i^^




it in a •. a .jparont.
-iiiuv wlUr:
-ciio cause
of the n:^all-^3r ::fficiency at frior From thene tor^tiv
tlo cf f-v>' lif*. i 1-,.. b,»tr:- ?'
-w.. ...i .iir c: u;i:ption r.L^vv^3 and the
•arr.lv'jicinoy ralj.:^,
PT'Om t)Xc'-, t:^(l m er . "atci
:).. vu.. a' ^ "incr-:
•nipp:
, : re3
noro air 7<aF? riiT-nl'?h=^^.
. ran a In. o-i-v- f
-•J qu;.uit.
•if . 30 c-^' T'lCT-e than 100 li-^mt r
i'iio bo«;. eoonony or th^i hig}ieftt rat:'














• ^aUi;.'d ;)f the ,53:3 ^'alicnf^ i r.i' i










RhtvIh.Ij. r^nc ii pap^^r bafc ano Rooietv- £;ivinr -i
nathe?iati<ial n- ? lift, ort. nr>r^ri'.r«t ^ J-^nrtj.
plate 3.1. Thfi jtw r;f thr? riiRchar£.^5 pip^? 'ap' ? Tnr'h<=?R" cf the
iJi.j^i
.il of 35 .-Tttfjt plu^' th-*! 'l'!>pth
Ftubmai'Ric •
-i i r)i-)
-Li.7^jr0 i iOK t.
, The air pio-
•.iTarif'rjci that it could he rair I. t;;
coulfi liav'-i h-^fjri ir!.c»- : by ^ favr Rlip-ht altf^rati ^^r.'
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V^alet Line in ^elL
Method of Usitic^ More Than One Li/i inDeep IVells.
Plate 13.

ur?e of ccinpre^^ffafi. ai'- tc punp v.'Mtr ..it
T7a!^ cal(;ulat:-.f'
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tn^ ^.i-^ • f t-'^tf^ it v; - ^-'v-r,--H.bie t.- chtHin
< ' J.V 1 i
^ i'A-j'tji fjiu« .<.j : 'cur .
- rainerl fr«o- ut lf>B Toet ^ :,o
-
City r = 2. :
. ) u;.i.iy rrirtu- ' •^p.^r.t out
' tv:ont:^ j'ci:r ^CUT•P
.
/h%'i:.t t.! it e'^' r^V'tM-,!'- v-r. r r t
.'itn an air ccirrreRPrr vi ^-ithin the laRt
for rr^t^p •? • hee?-* f <• rn*-! •..er-»r r.-T-'r ^.c-r- i r n rrc;-?-:-; t]p r -
*
' Lina-i> •ctrif'H i ly iO.'xvmi dciop
^'^^ a';.i^ f,;,- oj.)riratiori t/v;o pran-
^3\irc punpr,
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^ Doi^n/e Deep lA/e// Pc/ny/o.
f CooA Deep lA/eN Pc/r77p.
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ChampaJi^n and Uybana WaterCompanj/
Plate n.

' .AM In-. 0U1..L; •




-rnph Rhcwinr tlvi eapjurlne- tan}-
,
— "I i • ; -•
, , I
- rt- V -








Rir lA/e// Pipine/ af the Urhr//7a lA^afei' l4^orks.
Plate /J.

Measui-itn^ Tank /oi'Jet Aide i-^ cit Pumping Station.
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. th'-i •»:'riti.c cf th; .•/ao •-<", tl.

'fl"". ' i.3 'in3 iVt -fi'r to the iTIf-
1h X'-j for Ci?v) V'^'L , "i.Uax. ip , ; i^'an ti -at a ai'iol t.J. alp,
r^pcreaBBd a freat dea.T hy tills
fact
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L . ru-at lo 4 ucairs
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1. :;kf5tr






















Head Crank Head Crank Head Crank //ead. Cran/^.
/ JJ 40 70 4795 4-7.00 8.52 72& 20.36 J9.d3
2. J2 4S 70 4735U.Q5 9.79 3.04 22.64 2/72 2/.2Q 18.36
64 SO 55 50.00 48.00 //.04 10.78 25.60 24.76 25:20 2/04
6S 50 85 5050 4880 /0.92 10.87 2540 24.J6 24.3-2 20.7<^
66 4Q 82 4^.70 47.JS /O.40 1040 2544 2416 24.80 2320
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